The Cer Ox Process: Electrochemical Process for
Organic Hazar dous Waste Destr uction
Norvell Nelson & Thomas M. Neustedter

CerOx Corporation
2602Airpark Drive
Santa Maria CA 93458

At the present time, incineration is the generally
used method for destruction of organic waste materials
generated by industry. The chemistry and physics of
incineration processes are such that the production of
dioxin type materialsis obligatory given the process
conditions. The standard “fix” for this open-ended tech-
nology has been the alditi on of more badk-end processng
such as ssoondary burners, precipitators, wet scrubbers
and baghouse filters. Nevertheless waste incineration
processes continue to mostly operate outside of regulatory
spedfications.

The CerOx Processoperates nea room temp-
erature and at atmospheric pressure using an aqueous
eledrolyte containing ntric acid and cerium(1V) nitrate.
The processanolyte destroys organic materials becaise
the Ce(1V) metal ion caalyst is athermodynamicdly
powerful oxidizer. The highly oxidizing environment of
Ce(IV) for organic materialsis achieved by dired applica
tion of eledricd energy rather than thermally with ahigh
temperature flame as in an incineration process

The CerOx Processis comprised of four distinct chemicd
readions/unit operations that are temporally and
physicdly separate. The readions/ unit operations are:
organic destruction by Ce(1V); regeneration of the Ce(1V)
oxidant; the cahode readion, reduction of nitric add to
nitrous add; and, the recovery of nitric add from the
cahode reduction product. Sincethe ceium isnot
consumed in the processit isa cdalyst whichis
eledrochemicaly regenerated.

The CerOx System 4 unit used for the results
reported hereislocaed at the University of Nevadain
Reno. The CerOx System is used to destroy the Univer-
Sity’ sorganic wastesin lieu of transportation of the
wastes for off-site disposal. The results of recent test runs
performed at the University of Nevada will be reviewed.

The results of the recent test runs will be
presented that demonstrate the efficacy of the processto
destroy common organic waste materials such as
methylene chloride, BTX materials (benzene, toluene and
xylene), acdonitrile, ethers, ketones and alcohols. The
data include measurements of the residual organic
burdens in the exhaust gas dream and scrubber discharge
water stream.

In additi on, an ypdate on the design and con+
struction of the CerOx proprietary eledrochemicd cel
will be presented. The eledrochemicd cdl i s fabricaed
from nold-injeaded PVDF and has an all welded con-
struction to eliminate leaks and it forms the crnerstone of
the Company's modular design approad for the design
and manufadure of it hazadous waste destruction
equipment.

The CerOx T-CELL isamondlithic bipolar stack
of 10 cdl pairsin the series configuration. The dedrodes
are titanium with a platinum coating on the anode side of
ead plate. A picture of the CerOx T-CELL isshownin

Figure 1. The caholyte and anolyte solutions are
separated with a Nafion® membrane. The T-CELL is
normally operated at 500A and 2630V with a arrent
density of about 3800A/m?.

The CerOx Processequipment is fabricaed from
either titanium, processtanks, or PVDF, processpiping.
The System 4 operates under the control of aPLC and is
thoroughly instrumented for fully automatic operation.
Thetotal operating padkage for a System 4 ishoused in a
6' x 8' chemicd storage shed with its own secondary
containment. Owing to containment regulations, the
organic waste drum and the caustic for the gas srubber
lie outside of the 6' x 8' containment skid.

Figure 1: CerOx PVDF T-CELL

Sincethe CerOx processis performed in a series of tanks
and pipes, the CerOx processis classfied by EPA asa
tank system. Asatank system, the CerOx Processdoes
not require an EPA RCRA permit (Part B Permit). The
processreadion conditions are such that the conditions,
e.g., high temperature, needed for the synthesis of dioxins
from chlorocarbon feed materials are never obtained
making the CerOx processa dioxin destroyer, not a dioxin
maker.

The CerOx System 4 has a waste throughput of
1/2 drum per day of waste organic material. Water is
easily acoommodated sinceit doesn't consume Ce(1V); its
presence does not alter the quantity of the organic waste
throughput. Oncewaste feel is initiated, the rate of feed
isautomaticdly controlled by monitoring the level of
Ce(I1V) in processand adjusting the organic feed rate to
match the dedrochemical production of the Ce(1V)
oxidant.

The CerOx Processoffers considerable savings
in energy and carbon dioxide emissions compared to
hazadous waste incineration. The CerOx process
produces considerably lessCO, compared to standard
incineration even including the CO, burden from 100%
fossl| fuel eledricity.



